REMARKS 

The claims are 16 to 23. 

The above amendment presents a new set of claims wherein claim 16 replaces claims 1 and 

2. 

Claim 17 replaces previous claim 3. 

Claim 18 replaces previous claims 4 to 6 and 8. 

Claim 20 is based on previous claim 9. 

Claims 21 to 23 replace previous claims 13 to 15, respectively. 

The above amendment is responsive to points set forth in the Official Action. 

As to the claim rejections under 35 U.S.C. §112: 

1 . The rejection firstly questions what weight and limitation is given to the term "layered". 

In reply, it should be noted that an important feature of the present invention arises from the 
"layered" structure of the alkyl siloxane. Thus, at a temperature under the melting point, the alkyl 
siloxane of the present invention has a layered structure which consists of a layer of cross-linked 
siloxane sheet and a layer of alkyl chains R regularly aligned on the siloxane sheet. 

As shown in the formula in claim 1, the alkyl chains R are chemically bonded to the Si of 
the siloxane sheet, and the branched alkyl chains R will form an aligned layer on the siloxane sheet. 
This layered microstructure could be confirmed using X-ray diffraction (XRD), elemental analysis, 
solid-state high-resolution ^^C and ^^Si NMR spectroscopy, transmission electron microscopy 
(TEM), etc. Applicants can provide such experimental data by the inventor if the Examiner is of 
the opinion that such will be helpful. As one example, the XRD pattern suggests that the layer 
interval is about 5.2 rmi. 

The layered alkyl siloxane of the present invention exhibits a "thermoplastic" property. 
Thus, at a temperature under the melting point, the layered structure in which alkyl chains are 
regularly aligned on the siloxane sheet is retained, and forms a solid material as a bulk. However, 
at around the melting point, thermal motion of the alkyl chains occurs, and it becomes impossible 
to retain the layered structure. Accordingly, the layered alkyl siloxane melts, i.e. the solid material 
transforms to a liquid such as droplets. This structural change between solid and liquid is 
reversible. Therefore, the layered alkyl siloxane of the present invention is "thermoplastic". 
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2. The rejection contends the formula in claim 1 is unclear. However, the formula 
explicitly denotes the alkyl siloxane of the present invention. "Si" has been deleted from the 
definition of L by the above amendment. It should be considered that the upper limit of z is 
regulated inherently from x and the siloxane structure. Further, m denotes repeating number of the 
unit (RSii+x02+i.5x+o.5JU). As one example, a chemical structure is shown below when x = 1 and 
z=l. 
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According to the layered alkyl siloxane that satisfies the formula, it exhibits thermoplastic 
properties and melts at relatively moderate temperature. In the case where x is lower than 0.5, a 
cross-linking reaction of siloxane sheet will not sufficiently be progressed in the reaction process 
to produce alkyl siloxane, and a considerable amount of silanol groups will remain in the siloxane 
sheet of the product. Accordingly, when the product is melted by heating, irreversible 
cross-linking of silanol groups occurs, which will lead to a formation of an amorphous product and 
inhibit a reversible thermoplastic property. 

In case where x is more than 2, a cross-linking reaction of siloxane sheet will progress too 
much in the reaction process to produce alkyl siloxane. Also, the ratio of inorganic components in 
the product becomes too high. Therefore, an influence of the thermal behavior of alkyl chains will 
become less dominant for the thermal behavior of the product, i.e. the layered alkyl siloxane. 
Accordingly, the product does not melt but decomposes when a heating treatment is performed, or 
even if the product melts, the melting temperature is extremely high and the product does not melt 
at room temperature or thereabout. 

In case where m is lower than 2, although the product melts by a heating treatment because 
the thermal behavior thereof is dominated by that of alkyl chains, the structure of a layered alkyl 
siloxane will not be formed. 
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In case where m is larger than 200, the product does not meh because the structure of the 
product, i.e. a layered alkyl siloxane is retained even if thermal motion of alkyl chains thereof 
begins with a heating treatment. Even if the product is heated until it decomposes, it will not melt. 

Applicants can provide experimental data which confirms the above-results if the 
Examiner is of the opinion that this would be helpful. 

3. The rejection questions the term "thermoplastic" in claim 2. However, the definition of 
"thermoplastic" is appropriate as stated above. 

4. The rejection contends that it is unclear what "A compact, shaped using the ..." means. 

I, 

In this regard, the relevant claims have been cancelled by the above-amendment. Therefore, the 
rejection should be overcome. 

Claims 1 to 6, 9 to 12, 14 and 15 have been rejected under 35 U.S.C. §102(b) as being 
anticipated by Hyde. 

This rejection is respectfully traversed. 

The layered alkyl siloxane of the present invention exhibits thermoplastic property at the 
vicinity of room temperature, i.e. -30 to 60°C, and reversibly melts in this temperature range. 
When heated to the melting point, the layered structure consisting of the siloxane sheet layer and 
the aligned alkyl chain layer will collapse to result in transformation from solid to liquid. On the 
other hand, when cooled to below the melting point, the layered structure will be formed again to 
give a solid. The layered alkyl siloxane of the present invention will be suitably produced under 
the conditions of new claim 18. 

Hyde (U.S. 2,486,162) does not disclose or suggest the layered alkyl siloxane with 
thermoplastic properties in the vicinity of room temperature because Hyde does not obtain such a 
product e.g. in the experimental examples. For instance, although a detailed experimental 
condition such as a concentration of the reactants and a reaction temperature is not described in 
Example 2, it will be different from that of new claim 18 because the product of Example 2 began 
to craze and flake off with moderate warming, which indicates that the product does not have a 
reversible melting property and is not thermoplastic. The product rather has a thermosetting 
property. 
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All of the experimental results of Hyde do not provide a layered alkyl siloxane with 
thermoplastic property in the vicinity of room temperature. Accordingly, a skilled artisan would 
not anticipate the present invention from Hyde. 

As to claim rejections under 35 U.S.C. § 102(b) and 103(a) over Walmslev (U.S. 3,433,764), 
it should be noted that Walmsley does not disclose the layered alkyl siloxane with thermoplastic 
properties in the vicinity of room temperature because Walmsley does not obtain such a product in 
the experimental examples. For instance, although a liquid product is obtained in Example 15, the 
product will not have a thermoplastic property in the vicinity of room temperature because the 
process of Example 15 does not use Si(0M)4 such as tetraethoxysilane, which is essential to 
produce the layered alkyl siloxane of claim 16. 

Also note that the melting point is near 300°C in Example 8, which is not within the scope 
of the present claims. 

As to item 6 (bottom of page 4 of the Official Action), it should be noted that the wt% range 
of the concentration specified in the claims is not that of catalyst as the rejection suggests but rather 
the reactants, i.e. the alkyl silane compound represented by the formula RSi(0L)3 and the silicon 
compound represented by the formula Si(0M)4. 

In the present invention, the concentration of the alkyl silane compound and the silicon 
compound in the reaction liquid is controlled within 10 to 80 wt% and the reaction is carried out 
at 50 to 200°C using a catalyst such as an ammonium compound. This specific condition can 
produce a thermoplastic layered alkyl siloxane that is not at all obtained in the prior art. If the 
concentration is less 10 wt% or the reaction temperature is less than 50°C, the layered alkyl 
siloxane could not be obtained and a paste material is obtained because Si-O-Si cross-linking does 
not proceed sufficiently, etc. The concentration exceeding 80 wt% will suppress the proceeding of 
the reaction and a paste material is obtained as a result. 

The conditions specified in above-amended new claim 18 are not taught or suggested by 
Walmsley. Also, all of the experimental results in Walmsley do not provide a layered alkyl 
siloxane with thermoplastic property in the vicinity of room temperature. Accordingly, the present 
invention is not obvious over Walmsley. 
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For the forgoing reasons, it is apparent that the rejections on prior art are untenable and 
should be withdrawn. 

No further issues remaining, allowance of this application is respectfully requested. 

If the Examiner has any comments or proposals for expediting prosecution, please contact 
undersigned at the telephone number below. 



MJ/aas 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
October 24, 2007 



Respectfully submitted. 



Kazuko FUJII et al. 




Matthew M. Jacob 
Registration No. 25,154 
Attorney for Applicants 
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